ARCHIVES OF DISEASE IN CHILDHOOD
in spite of intensive liver, iron and stomach therapy (see fig. 1 ). In June, 1935. at the age of eight her spleen and appendix were removed and two transfusions given (Group TI-A). The spleen was adherent to liver, stomach and colon. It was enlarged and weighed 200 grammes (normal at this age=80 grammes). Two spleniculi were also removed, one of which on section (figs. 2a and 2b) showed marked proliferation of endothelial cells, some fibrous tissue hyperplasia especially of the capsule, large 'active' germ-centres to the Malpighian bodies, and little or no endarteritis, but some increased perivascular fibrous tissue. The pulp spaces were much reduced; there were no islands of myeloid or erythropoietic tissue to be seen in the section except a small area at one point under the capsule. No parasites were to be seen, no foam cells, no pigment, no sickling of the red corpuscles and few nucleated forms in the blood spaces. These drastic measures temporarily raised her haemoglobin to 66 per cent. (Dare), but the red cell count remained stationary and the platelets normal. Splenectomy was followed by an empyema, which raised the white cells to 107,000 per c. mm. The empyema was drained with rib-resection. Two months after splenectomy, the fragility of her corpuscles was recorded as 0-4-0-3 per cent. (normal) .
A year later her joints began to swell and an abscess in the chest wall was opened. Her blood showed a white count of 43 usually sharp, and, although no illustrations have yet appeared of these defects, they correspond with the description (C an uneven distribution of haemoglobin ') given first by Cooley and Lee in 1932. The resistance to hypotonic saline was increased and the span widened ( fig. 6 ).
The Wassermann reaction was negative in 1932 and again in 1937, both before and six days after a fever-provoking dose of sulpharsphenamine. The Sigma reaction was also negative. The Mantoux test gave a negative result at a dilution of 1/1000. (Sights and Simon, 1931) , and in Mexicans (Wallace and Killingsworth, 1935) . Against this is the absence of sickling in fresh blood, the absence of the periMalpighian 'pool of blood' described by Rich (1928) as characteristic, and the absence of sickling in the formalin-fixed spleen (Bennett, 1929) . The clinical history is not that of typical sickle-celled anaemia, although joint symptoms occurred once (cf. Josephs, 1928 Whitby and Britton (1937) give most of the important bibliography up to 1937, first described by Cooley and his associates (1925) is now believed by this author and by Whipple and Bradford (1936) to be a congenital and familial disorder of metabolism. All the children previously described, with the three possible exceptions mentioned above, and there are now more than sixty cases reported, have come of Mediterranean stock: Spanish (Sendrail, Lyon and Lasserre, 1936) , Italian, Greek, mulatto and Syrian ; they have come sometimes from the same village and have been reported in twins and often in families, especially if the parents were related. 
The diagnosis must, therefore, be open to considerable suspicion in a child with a blue-eyed English policeman as father, an English mother and four healthy siblings.
These points favour the diagnosis: 1. The long history of absence of response to treatment (cf. Whipple and Bradford, 1936).
2. The cardiac enlargement and slight left axis deviation (Nemet and Gross, 1936 ; Caffey, 1937) .
3. The diameter-thickness ratio. The average cell is abnormally flat ; its volume is on the low side of normal, and the mean haemoglobin content and concentration are both low (as noted by Bradford and Dye, 1936) , but the cell thickness is markedly decreased, being 1 39t as compared with a normal range of 1 7-2-5t. The diameter-thickness ratio is thus raised above the upper normal limit of 42 : 1 and the volume-thickness ratio above the normal 42: 1. The diameter-thickness ratio is usually normal, it is interesting to note, in pathological conditions, except in acholuric jaundice, when it is decreased, and in some cases of erythroblastic anaemia with idiopathic steatorrhoea, leukoerythroblastic anaemia with myelosclerosis, and cirrhosis of the liver, when it is increased. (Flat cells are not, however, diagnostic of these conditions, as in some other cases a normal ratio was found (Vaughan and Goddard, 1934) .) Also, relative flattening occurs in obstructive jaundice, with an increased diameter and increased ratios (diameter/thickness=5 : 1, volume ,thickness= 55 1). This lack of spherocytosis is intimately associated with an increased resistance to hypotonic saline (Haden, 1934 ) (see below).
4. The resistance to hypotonic saline: this and the large number of target cells in the stained film may possibly in this case be due to splenectomy, since it is said (Whitby and Hynes, 1935) that both the resistance (due to an increase in critical volume, Gordon, Kleinberg and Ponder, 1937) and the target cells are increased after this operation. I have examined, however, through the courtesy of Dr. Whitby, a film of blood from his patient (Moncrieff and Whitby, 1934) (Kelly and Hill, 1935; Yaguda, 1935; and Grinnan, 1935) , and the other confirming the ' mottled appearance with irregular clumping' (Kato and Downey, 1933 Caffey, 1937) . The typical spiculation is not present. This, however, is not a necessity in the diagnosis, as in some cases observed for as long as six years (Caffey) it is never seen (Wollstein and Kriedel, 1930; Crawford and Williamson, 1933; Hitzrot, 1928) and in other anaemias it is sometimes present: acholuric jaundice (Friedman, 1928; Snelling and Brown, 1936) , sickle-celled anaemia (Vogt and Diamond, 1930; Moore, 1929; Le Wald, 1932; Rose, 1929; Levy and Schnabel, 1932) and erythroblastic anaemia of Gee-Thaysen disease (Bennett, Hunter and Vaughan, 1932) ).
8. The spleen : this presents a variable picture as described in the literature. It is impossible to describe anything as typical, although there is generally fibrosis, sometimes erythroblastic activity, and occasionally reticulo-endothelial proliferation. In this case it is unlike the only other spleen section from a case of Cooley's anaemia that I have seen (Moncrieff and Whitby, 1934) , which showed wide pulp spaces, but it corresponds closely with a description by Capper, 1931, Case II. 9. The response to splenectomy, of which the only obvious effect was to increase the nucleated red cells in the blood. This phenomenon occurs constantly in the disease, and the rise is often startling, e.g. from 100 to 7000 per c. mm. (Fries, Duhan and Shair, 1933) . In other diseases splenectomy does not produce such an effect (Wollstein and Kriedel, 1930) . In this patient there are no definite figures, but ' occasional ' become ' numerous ' nucleated red cells after splenectomy, until to-day when they number between 50,000 and 100,000 per c. mm. While the opinion has been held that splenectomy may
